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Resumo

A infeccédo do trato urinario (ITU), problema fregte na pediatria, pode determinar
cicatrizes renais, hipertensdo arterial sistémiaioenca renal terminal. Nos ultimos
anos o0 aumento da resisténcia bacteriana tornoprsklema de saude publica
dificultando entre outras a escolha da terapia ecapadequada para tratamento da
ITU. O objetivo deste estudo foi identificar osnmipais uropatdgenos isolados em
menores de cinco anos, a mudanca do perfil de&asia aos antimicrobianos e propor
terapia empirica baseado nos resultados obtidasid&dipo corte transversal das
uroculturas das criancas menores de cinco anoslidésnno Instituto de Medicina
Integral Professor Fernando Figueira (IMIP) em g@isodos (janeiro de 1999 a agosto
de 2001 e janeiro a dezembro de 2008). Foram angseesultados de uroculturas e
considerou-se como positiva a urocultura com iseldm de um Unico micro-
organismo con¥ 1C°UFC/cnt. As amostras de urina foram processadas em |#iiorat
de microbiologia ndo automatizado e o antibiogra@adizado pela técnica padronizada
de difusdo em disco de Kirby-Bauer. A distribuighms micro-organismos e perfil de
resisténcia aos antimicrobianos foram comparadtrie es dois periodos utilizando-se
teste do qui-quadrado. Foram analisados 4113 d68 6&sultados das uroculturas
realizadas e 601 foram consideradas positivas ¥d4,@\ distribuicdo dossolados nos
dois periodos foram respectivamerieoli (30% IC: 25,1-35,4 e 40,6% IC: 34,8-46,7),
Klebsiella spp (27,2% IC: 22,5-32,5 e 24,5% IC: 19,5-30), outByam negativos (22%
e 24,1%), Gram positivos (10,2% e 6,8%andida spp (10,5% IC: 7,4-14,5 e 4% IC:
2,0-7,0). A resisténcia ao acido nalidixico entsecapas dé.coli duplicou (23,7% e
52,8%) e triplicou entre os isolados dkebsiella spp. (15,9% e 47,7%). Foi observado

um aumento em sete vezes da resisténcikldasiela spp ao ciprofloxacino, porém



cepas deE.coli, Klebsiella spp e Pseudomonas spp. apresentaram resisténcia ao
ciprofloxacino inferior a 15% nos dois periodoss@ivou-se decréscimo da resisténcia
da E.coli a cefalosporina de primeira geracdo (CEF [), poeémesisténcia a este
antimicrobiano foi superior a 30 % entre os Gramatigos isolados nos dois periodos.
Em 2008, a resisténcia aos antimicrobianos obsarvad isolados dE.coli foi por
ordem decrescente: sulfametoxazol-trimetoprim (SNWIF 68%), acido nalidixico
(50%), cefalosporina de primeira geracao (30%)odipxacino (15%) e nitrofurantoina
(8%). De acordo com a analise da sensibilidade adsnicrobianos dos micro-
organismos isolados no periodo de 2008, o uso mteficixacino ou nitrofurantoina
atingiria uma cobertura de 88% (1C95=83,4-91,6) B%7 (IC95=68,6-80,5)
respectivamente, enquanto que o uso de CEF | alo dwlidixico atingiria uma
cobertura de aproximadamente 55%. O uso de SMT-$&fiR efetivo em apenas 35%
(IC95= 29,6 a 41,5%). Ressalta-se a importanciardaultura colhida antes do inicio
da terapia antimicrobiana para determinar o agetitdogico e a sensibilidade ao
antimicrobiano e recomenda-se em menores de cinos a nitrofurantoina como
terapia empirica na ITU devendo esta terapéuticaagestada apos resultados do
antibiograma. O ciprofloxacino seria indicado cortepapia para ITU de dificil

tratamento.

DESCRITORES: InfecgGes urinarias, Resisténcia bacteriana aiétitibs, Agentes

anti-infecciosos urinarios, /lactente, /pré — eacol
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Apresentacao:

A infeccéo do trato urinario (ITU), problema fregte na faixa etaria pediatrica,
pode determinar a longo prazo cicatrizes renaperténsao arterial sistémica (HAS) e
doenca renal crénica terminal (DRCT) O conhecimento dos principais uropatégenos
e do perfil de resisténcia aos antimicrobianos ndeaestabelecer um tratamento
empirico adequado pode auxiliar na reducéo de dama permanente diminuindo as
cicatrizes renai$>* sobretudo em criancas onde o rim estd em desémesito °.
Problema de saude publica mundial, a resisténcia ohbcro-organismos aos
antimicrobianos, varia dependendo do local do esfdd Demonstrar o aumento da
resisténcia dos uropatdégenos na ultima décadaldsado mais, reforcar a necessidade
de coleta da urocultura com a finalidade de orremtaso adequado do antimicrobiano
na crianca com ITG"2

A ITU é definida classicamente pela presenca déorsi@s associados ao
isolamento de micro-organismos na urifiaA verdadeira incidéncia da ITU é dificil de
ser estimada™® principalmente em lactentes, nos quais pode smroada apenas febre
sem sintomas especificos como disuria, urgénciaiomal, dor em baixo ventre ou em
regido lombar***2*3 Essafaixa etaria é mais susceptivel ao dano renal gaaytim
ainda esta em desenvolvimefto

Na Suécia, estudo prospectivo multicéntrico na diZcde 90, analisando o
primeiro episédio de ITU em criangcas menores de doos sem ma- formacao do trato
urinario observou, para ambos os sexos, uma inci@ém torno de 1,6%" Nos

Estados Unidos (Pensilvania) em 1993, Hoberetah , excluindo os recém-nascidos,



estudaram 945 criancas febris menores de um aresifecaram uma prevaléncia de
ITU em torno de 5%". Ainda na Pensilvania, foi realizado um estudo deteodurante
o periodo de julho de 2001 a maio de 2006 com gammenores de seis anos sem ma-
formacdo do trato urinario ou outras co-morbidadg® detectou uma incidéncia de
primeiro episédio de ITU menor que 18

Na Nigéria, Musa-aisiemt al realizaram um estudo prospectivo envolvendo
criancas febris menores de cinco anos sem desimtriga-formacéo do trato urinario,
sindrome de imunodeficiéncia adquirida ou uso pr@&e antibioticos e observaram
uma prevaléncia de ITU em torno de 9% Neste estudo ndo houve diferenca
estatisticamente significativa da prevaléncia eati@c¢as maiores ou menores de dois
anos'’. Em Taiwan, estudo prospectivo durante o periodsetembro de 1997 a
agosto de 1998, em criancas febris menores deseitanas de idade, foi constatada
uma incidéncia de ITU de 13,6%, porém nao foi adaia presenca de ma-formacéo do
trato urinario'®, No Brasil, um estudo retrospectivo durante oqueride janeiro de
2000 a dezembro de 2003, com resultados de uroasilte adultos e criangcas com até
13 anos de idade, em doze centros laboratorigiereentual de positividade de ITU
para a faixa etaria pediatrica foi de 13984 no final da década de oitenta, a incidéncia
de ITU foi aproximadamente 11% em estudo que eewobriancas febris menores de

dois anos atendidas na emergéncia pediatrica deospital universitarid.

A ITU esta frequentemente associada ao refluxoceaséteral (RVU)™*

porém outras situacfes como uropatias obstrutivdsynefrose, ureterocele, disfuncao
vesical e constipacdo intestinal aumentam o risc@uh recorréncia predispondo ao
aparecimento de cicatrizes rendi$?! Essas cicatrizes renais estdo associadas a

morbidades como retardo do crescimento renal, mpeflibe recorrente,



comprometimento na funcéo glomerular, hipertenséerial sistémica precoce e por
altimo DRCT que necessita de terapia renal sulis@itu(tratamento dialitico ou

transplante renaf)!4?*%

A doenca renal crénica no estagio final é uma d@eleyastadora na infancia e
0S pacientes que iniciam terapia dialitica tém exp@ectativa de vida em torno de vinte
anos, com mortalidade 30 a 150 vezes maior quepalggiio pediatrica geraf. A
prevaléncia da doenca renal crénica em estagiogimié pouco conhecida, visto que a
maioria destes pacientes é assintoméfichlo entanto, a doenca renal cronica terminal
tem aumentado expressivamente em todo o mundogigaimente nos pacientes
adultos, sendo considerada um importante probleznsadde publicd®. No Brasil, a
DRCT tem aumentado sua incidéncia e elevado o®sysira o Sistema Unico de
Saulde (cerca de 90% dos pacientes em tratametiticdiado custeados pelo SUB)

As principais causas registradas no NAPRTCS (Nanterican Pediatric Renal Trials
and Collaborative Studies) para DRCT, em criangas ghises desenvolvidos, foram
uropatias obstrutivas (22%), aplasia/hipoplasipldsa renal (18%) e nefropatia do
refluxo (8%), fatores estes que podem facilitaeseshvolvimento de IT&.

O principal agente etiolgico das ITU éscherichia coli (E. coli) 817202
porém em recém-nascidos que apresentaram reflugsicouweeteral, foram isoladas
bactérias Gram negativas diferentes Haoli (Klebsiella pneumoniae, Proteus
mirabilis, Proteus vulgaris) *. O Streptococcus do grupo B é pouco detectado no trato
urinario, mas ocasionalmente pode estar relacior@mo a ITU diagnosticada no
periodo neonatdt®. Apesar dos pacientes imunocomprometidos apresemtd'U por
germes oportunistas e virusgaoli também é o agente mais frequentemente isolado

nestes pacientés O Saphylococcus aureus esta relacionado & contaminacéo através da



via hematogénica ou nos casos de urosepsis, mgsutta obstrucdo do trato urinario ou
cateterismo uretral A presenca d&aphylococcus aureus na urina sugere infeccdo em
outro sitio como osteomieltite, abscesso renal mipeardite bacteriand.  Estudo
multicéntrico realizado em unidades de terapiansit@ envolvendo mais de 100.000
criancas e adolescentes até dezoito anos com dfeetacionada a assisténcia a saude
(hospitalar) observou que os uropatdgenos maisiéreggmente encontrados foram a

E.coli e fungos, como @andida albicans .

A resisténcia € definida como a capacidade que avoroirganismo tem, ou
adquire, para sobreviver e se multiplicar na preseie antimicrobiands e determina
maior morbidade, custos elevados com a assist@ns&lde, tempo de permanéncia
hospitalar prolongado além de alta mortalidade ciada®. As bactérias apresentam
diversos mecanismos para o desenvolvimento datéesia aos antimicrobiands®.
Isto pode acontecer através de um fendmeno gendiagual os genes contidos nos
micro-organismos codificam diferentes mecanismosguimicos impedindo a acao das

drogas %

Para apresentar resisténcia, as bactérias podner smutacdes
cromossOmicas, expressar um gene cromossOmicotdatadquirir novo material
genético através da troca direta do DNA (por comjdg) ou através de bacterioéfagos,
ou ainda adquirir diferente material pela transfei® de genes situados no plasmidio
por conjugacdo ou aquisicdo de DNA por transformat¥ Estas informacdes
codificadas no material genético permitem que athas desenvolvam resisténcia aos
antimicrobianos através de trés principais forng@ésinuicdo do acumulo intracelular

da droga, alteracdo do alvo da droga, e produgdopgrte do micro-organismo, de

enzimas que inativam ou diminuem a acéo da dt6ga



Em geral, a pressédo seletiva exercida pelo usossixteou inadequado de
antimicrobianos, principalmente os de amplo espegtescritos empiricamente, e 0
registro de dois ou mais internamentos hospitalaresum ano contribuem para o
aumento da resisténcia bacteriana entre as criamgas [TU °3%3233 A
antibioticoterapia profilatica na ITU é considergma alguns autores como um fator de
risco para o aumento da resisténcia bacterfarfa®®.Um estudo de coorte realizado
nos EUA, durante o periodo de julho de 2001 a rdai@006, verificou que o uso de
antibiotico profilatico ndo reduz o risco de reémgia da ITU, porém aumenta o risco
de resisténcia bacteriadd Bitsori et al observaram durante um periodo de 10 anos
(1997 a 2007) que as enterobactérias responsaetas IpU apresentaram maior
resisténcia aog- lactamicos e que ma-formacdo do trato urinartavesassociado a

este aumento de resisténtia

Estudogle diferentes continentes para avaliacdo da shiicitde bacteriana na
ITU, demonstraram preocupante aumento da resiatarampicilina, sulfametoxazol —
trimetoprim (SMT-TMT), cefalosporina de primeirargedo (CEF 1) e fluorquinolonas,
antibiéticos classicamente prescritos de forma goap?°?%*°3® Na Austrlia, um
estudo retrospectivo de janeiro a dezembro de 2@00 uroculturas colhidas na
emergéncia pediatrica, de criancas menores deaswis de idade, observou uma
resisténcia dd&.coli de 54% a ampicilina e amoxacilina, 16% a SMT-TM23%6 a
CEF 1°°. Em Taiwan, estudo restrospectivo entre janeiraé385 e dezembro de 2003,
envolvendo criancas até 14 anos de idade durgmtieneiro episddio de ITU, observou
gue cepas dE.coli apresentavam uma resisténcia de 82% a ampicilit®@eao SMT-
TMT 8 Em um estudo prospectivo realizado na india cecém-nascidos, criancas e

adultos com suspeita de ITUEaoli apresentou uma resisténcia de 76% a ampicilina e



75% & SMT-TMT>% No Brasil, estudo restrospectivo envolvendo adult criancas
maiores que dois anos de idade com suspeita dedfitte os anos de 2000 a 2003, o
perfil de resisténcia da.coli nos isolados das uroculturas foi 43% a ampicildddp ao
SMT-TMT e 14% a CEF ¥°,

Como o perfil de resisténcia dos uropatégenos absniarobianos vem se
modificando ao longo do tempo, a escolha empirica adtimicrobiano para o
tratamento da ITU deve basear-se no conhecimentaiaabiota local, de acordo com
a faixa etéria, na sensibilidade bacteriana e agdmde clinica do pacienté=:

O presente estudo tem como objetivo determinargrEancas menores de cinco
anos de idade, a prevaléncia dos uropatogenos patamo perfil de resisténcia aos
antimicrobianos entre dois periodos de tempo céimaidade de propor um tratamento
empirico oral mais efetivo. Os resultados dessgdesserdo apresentados sob a forma

de artigo cientifico, formatado segundo as nornwe&rdhives of Disease in Childhood.



Justificativa

Na ultima década, o aumento da resisténcia aosniarwbianos vem se
destacando como um dos principais problemas deesaidblica no mundo. A
resisténcia aos antimicrobianos nao se restringdgeacao relacionada a assisténcia a
saude, também estando presente nas infec¢des tarramiReflexo de uma tendéncia
global, independente da faixa etaria estudadap@eato de resisténcia é observado nos
uropatdégenos, sobretudo enterobactérias respossaefais infeccdes do trato urinario.
A falta de adesdo dos profissionais de saude asdasdecomendadas para 0 uso
adequado de antimicrobianos é um dos fatores queergam esta resisténcia. A
deteccao dos germes mais prevalentes nas criaiceimeo anos de idade, bem como a
comparacao do perfil de resisténcia aos antimiarad® entre os dois periodos do
estudo com intervalo de dez anos, podera oriemtatratamento empirico oral mais
efetivo para ITU nesta faixa etaria. Com o rim aieth desenvolvimento, nos pacientes
pediatricos esta conduta pode atuar como uma ddglasepreventivas na evolucao
para DRCT, uma vez que o retardo no diagnoésticatanmento da ITU bem como o uso
de antimicrobiano inadequado sao fatores que tfawilio aparecimento de cicatrizes

renais que podem determinar a instalacéo de da@enahcrbnica terminal.



Objetivos:

Objetivo geral:

Determinar a frequéncia e comparar o perfil dastéscia aos antimicrobianos dos
uropatogenos isolados em uroculturas de criancasne® de cinco anos de idade,

atendidas em hospital de ensino da cidade do Redifiee dois periodos de tempo.

Objetivos especificos:

Em criancas menores de cinco anos com urocultwasiyyas durante o periodo de

janeiro de 1999 a agosto de 2001 e janeiro a dapetet2008:

3.1 Determinar a frequéncia e comparar a distribuiggoutopatdégenos isolados;

3.2. Determinar e comparar o perfil da resistérats antimicrobianos dos
uropatdégenos mais frequentes nos dois periodostddce

3.3. Avaliar a sensibilidade dos diferentes miagaoismos para cada

antimicrobiano e propor esquema empirico oral cathar cobertura.



Métodos:

4.1. Desenho do estudo

Foi realizado um estudo tipo corte transversal ers periodos de tempo com avaliacao

dos resultados das uroculturas de criancas medereisco anos.

4.2. Local do estudo

O estudo foi realizado com dados do LaboratérioMierobiologia do Instituto de
Medicina Integral Professor Fernando Figueira (IMRecife — Pernambuco, entidade
privada sem fins lucrativos, centro nacional denéicia para diversos programas como
o de Assisténcia Integral & Satde da Mulher e dan€x do Sistema Unico de Sadde. O
servico de Nefrologia Pediatrica do IMIP foi fundagin 1963 por Dra. Helena Moura.
Um estudo nédo publicado realizado no Recife, nalatté Renal Pediatrica do Instituto
de Medicina Integral Professor Fernando FigueikdiR), no periodo de 1993 a 2006
(Dr. José Pacheco Ribeiro Neto, comunicacdo pgssmadervou-se que a ITU, em
pacientes sem ma formacdo do trato urinario, foquarta causa associada ao

desenvolvimento de DRCT.

4.3. Periodo do estudo

As uroculturas deste estudo foram coletadas nédsduer de janeiro de 1999 a agosto de

2001 e janeiro a dezembro de 2008.



4.4. Populacao do estudo

Foram analisados os resultados de uroculturasidecas menores de cinco anos de

idade atendidas no IMIP.
4.5. Amostra

Para o calculo da amostra foi feito estudo pilo&rapavaliar o percentual de
positividade de urocultura no periodo de um anaraRima positividade estimada de
aproximadamente 10% seria necessario obter em tdeo/.000 resultados de
uroculturas nos dois periodos do esttfd

A partir dos resultados foram pesquisados a idaskxe dos pacientes, a positividade
da urocultura, micro-organismo isolado e antibioggaobtido, com a finalidade de

avaliar e comparar a evolucao da resisténcia batenos dois periodos.

4.6. Critérios de elegibilidade

Foram revisados os resultados das uroculturaszaeals e registradas nos livros do

laboratorio de bacteriologia clinica do IMIP.

4.6.1. Critérios de inclusao:
 uroculturas registradas no laboratério e realizadascriancas menores de cinco
anos.
4.6.2. Critério de excluséo:
* Amostras repetidas de uroculturas do mesmo paceteeadas em intervalo de
tempo inferior a 30 dias. Foram excluidas urocalysositivas com isolamento

do mesmo agente etioldgico exceto quando houvefitagho da sensibilidade



aos antimicrobianos ou isolamento de microrganidmsub-espécie ou espécie
diferente.
» Urocultura com isolamento de Unico patégeno contagem de colénias menor

de 1GUFC/cnT ou crescimento polimicrobiano independente daageth de

colonias.

4.7. Procedimentos para selecdo dos participantes

Através do registro nos livros do laboratorio dectbaologia do IMIP foram
identificados os pacientes do estudo de acordoasoanitérios de elegibilidade (lista de

checagem - apéndice 1).

LABORATORIO

REGISTRO DAS
UROCULTURAS DE
PACIENTES PEDIATRICOS

n =6309
EXCLUIDOS INCLUIDOS
n = 219¢ n=4113
Idade > 60 meses * Amostras repetidas
» Crescimento
n= 1857 polimicrobiano
* Isolamento de Unico
patégeno < 18UFC/cm®
n=33¢
Culturas Positivas Culturas Negativas

n =601 n=3512




4.8. Definicdo e operacionalizacdo das variaveis

Idade: variavel numérica continua expressa em mesescatelo com a informacao do
prontudrio a partir da data do nascimento e adkatoleta do exame da urocultura.
Sexo:variavel nominal dicotdmica categorizada em masoudi feminino.

Urocultura: definida como semeio de urina em meio de cultpema avaliar
crescimento de micro-organismo. Foi consideradixultura positiva o crescimento
de apenas um Unico patégeno com valor maior oul igud00.000 UFC/ crn

Considerou-serocultura negativa auséncia de crescimento bacteriano.

Micro-organismo isolado: a identificacdo dos micro-organismos foi realizagta
laboratorio de microbiologia ndo automatizado, derdo com as recomendacdes dos
procedimentos padrdes de diagnoéstico laboratonabgmizadas no “ Manual de
Microbiologia para Controle de Infeccdo em ServigesSatde da ANVISA*.E uma
variavel categodrica hominal policotdmica. Os miorganismos mais frequentemente
isolados para ITU na literatura s@scherichia coli, Klebsiella spp, Enterococcus,
Pseudomonas aeruginosa, Proteus mirabillis, Enterobacter sp, Bacilos néo
fermentadores Saphylococcus aureus, Staphylococcus coagulase-negatiyo

Saphylococcus saprophyticus, Sreptococcus do grupo B eCandida spp #1719

Teste de sensibilidade aos antimicrobianos ou antdgrama: as cepas bacterianas
foram consideradas sensiveis ou resistentes andeéeto antimicrobiano pelo método

de Kirby - Bauer. E uma variavel categérica nomiiebtomica™.



4.9. Coleta de dados

Foram revisados os resultados dos exames bactgciodode urina através dos registros
nos livros do laboratdrio do IMIP. A coleta de infacdes dos pacientes com
urocultura positiva foi realizada a partir do gistée de informatica do hospital

preenchendo um formulério pré-estabelecido (apéric

4.10. Descricao de técnicas e procedimentos

O IMIP dispbe de um laboratério de bacteriologia aédtomatizado, as amostras foram
semeadas em meio de cultura diferencial agar CLEBio contendo Lactose e L-
cistina com Azul de bromotimol para melhor diferiegéo das colbnias) e agar
Sabouraud com cloranfenicol para crescimento debas e fungos respectivamente.
As técnicas laboratoriais utilizadas para iderdif@o microbiana e para realizacdo do
antibiograma por difusdo em disco foram preconiggueio Manual de Procedimentos
Basicos em Microbiologia Clinica para o Contrdéelnfeccdo Hospitalar da Agéncia
Nacional de Vigilancia Sanitaria e pelo Manual dadrm@nizacdo dos Testes de
Sensibilidade a Antimicrobianos por Disco-difus#artfy—Bauer) do CLSI***t Os
antimicrobianos analisados no estudo correspondesntestados no laboratorio de
bacteriologia nos dois periodos do estudo: cipraitno (CIPRO), acido nalidixico,
nitrofurantoina, gentamicina, amicacina, CEF | dtwfna), cefalosporina de terceira
geracdo (CEF Il ceftriaxona/ceftazidime), SMT-TMTjperacilina-tazobactan e
meropeném. Para determinar o perfil de sensibdidags cepas bacterianas séo
consideradas sensiveis ou resistentes a determanaduicrobiano segundo técnica

padronizada pela determinacdo do halo de inibigatrescimento bacteriarfa



4.11. Processamento e analise dos dados

O banco de dados, com dupla entrada, construidprograma Epi-Info v. 3.5 foi
utilizado para a analise, elaboracéo de tabelagfeqgs. Para verificar a diferenca de
resisténcia aos antimicrobianos nos dois periodasstudo foi utilizado o teste de qui-
quadrado e quando necessario, 0 teste exato derFisimsiderando o nivel de
significancia de 5%. Para estabelecer o calculealeertura da terapia empirica oral
foram excluidas as infecc¢des fungicas e os isoldddsactéria que ndo foram testados
para o antimicrobiano considerado. Para cada ambiiano foi verificada a
sensibilidade de todos os isolados de diferenteécass em cada um dos dois periodos

do estudo e feita a comparacéo utilizando o testpudquadrado.

4.12. Limitagdo metodoldgica

Estudos de corte transversal e avaliacdo dos d#mldsrma retrospectiva apresentam
limitacbes que devem ser ressaltadas. O estuds@nals resultados das uroculturas
sem que fosse possivel obter dados detalhados amenfes. N&ao foi possivel
determinar que tipo de infeccdo o paciente apragar{ftTU comunitaria ou relacionada
a assisténcia a saude), se era primeiro episodimfeacdo recorrente, se era ITU
complicada ou ndo complicada ou se havia mais dentemamento por ano. Nao foi
possivel avaliar as caracteristicas do sistemanwinlo paciente (presenca de refluxo
vesico-ureteral, ma formacgéo do trato urinario) lmemmo se o paciente havia feito uso
de antimicrobiano prévio ou antibioticoterapia pébica mesmo sabendo que todos
estes fatores podem alterar o perfil de resistépataeriana 1441283233329 |ocal do
estudo também corresponde a uma limitacdo impertamtestudo por ser um hospital

terciario para pediatria podendo determinar um désselecdo uma vez que casos



graves de ITU sdo encaminhados para este sengitm.pbde determinar um maior

percentual de uropatdégenos multirresistentes. rtan&, o presente estudo tem como
objetivo avaliar a modificacdo do perfil de regisi@ dos uropatégenos aos

antimicrobianos e como este se modificou entreais pleriodos estudados utilizando
0s mesmos critérios de inclusdo e de analise. €xtes resultados poderemos auxiliar
na escolha empirica oral mais adequada para ipiemce do tratamento da ITU, pois
0 seu retardo facilita o aparecimento de cicatmeesais, que podem evoluir para dano

renal permanente com consequente instalacdo de BRET

4.13. Aspectos éticos

O estudo foi aprovado no Comité de Etica em Peaqeiis Seres Humanos do IMIP
(CEP), e seguiu as recomendacdes da Resolucdo61686/%onselho Nacional de
Saude* (Protocolo n°1338). Foi concedida dispensa do detenConsentimento Livre

e Esclarecido pelo CEP, uma vez que foi realizada avaliacdo retrospectiva dos
resultados nos livros de bacteriologia o que impdgava encontrar todos os pacientes
durante os dois periodos do estudo, ja que em aimianresidiam no interior do estado
e nao se encontravam em seguimento no hospitatebguardada a confidencialidade

dos dados coletados durante a pesquisa.



V. Resultados

Os resultados serdo apresentados sob a formaigie emvviado para a revista Archives
of Disease in Childhood (Anexo 1-Instrucdes parauwsres e Anexo 2 — confirmacéo

do envio).
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ABSTRACT

Objectives: to describe pathogens and their antimicrobial t&see in urine cultures of

children less than five years of age witinary tract infections

Design: cross sectional study comparing an earlier (Janl@99 to August 2001) and a

later (January to December 2008) period of time.

Setting: Instituto de Medicina Integral Professor Fernandyué&ira (IMIP), a teaching

hospital with pediatric nephrology services (RedBeazil).

Patients: children aged less than five years with suspectedany tract infection

provided 4113 eligible urine cultures.

Interventions: none.

Main outcome measuresurine culture positivity rate, pathogen speciesinaicrobial

resistance (Kirby-Bauer diffusion disks).

Results: 601 (15%) cultures were positive. The most fretjisolates in the earlier and
later periods were, respectiveby: coli (30% and 41%)Klebsiella spp (27% and 25%),
P. aeruginosa (5% and 9%)P. mirabilis (7% and 7%) andCandida spp. (11% and
4%). In 2008, the resistance Bicoli was (in descending order): co-trimoxazole (68%),
nalidixic acid (52%), first generation cephalospo(B0%), ciprofloxacin (15%) and
nitrofurantoin (8%). When all pathogens are congdg the highest antimicrobial
coverages would be reached by ciprofloxacin (88485% = 83.4 to 91.6%) and

nitrofurantoin (75%, C195% = 68.6 to 80.5 %).



Conclusions: Nitrofurantoin and ciprofloxacin are viable altetimas, respectively for
uncomplicated and complicated urinary tract infatsi Trends of antimicrobial
resistance should be monitored at the local lewslabse changes occur over time.
Further prospective studies should address emairthiotic coverage according to

resistance risk profile.

Keywords: Urinary tract infections, bacterial resistanceatttibiotics, anti-infective

agents urinary / infant / pre-school.



INTRODUCTION

Urinary tract infection (UTI) is a frequent problemn pediatric patients.
Estimates of the prevalence of UTI in children véigm 1.5 to 7.5%, depending on
age, gender and settifd. UTI can cause long term morbidity such as repatring,
hypertension and end stage renal disease andstlpariicularly important in infants,
who have a higher risk of renal damage becausé&itimey is still developind™>. To
prevent urosepsis and reduce the risk of renatingaempirical antibiotic treatment is
often started soon after the collection of urinecsmens for culture and should be
based on the epidemiology of uropathogens and theiimicrobial susceptibility
profiles®*,

Although Escherichia coli is by far the commonest causative organism iag
groups™>"® certain conditions like vesicoureteral refluxngenital malformations and
healthcare associated infections increase thauwelaequency of other Gram-negative
bacteria such a&lebsiella pneumoniae, Proteus mirabilis or P. wulgaris or even
fungi >*'? Moreover, antimicrobial resistance in uropathageas been increasing
over time, to the extent that its prevention haanbecently declared a global priorify
For instance, studies conducted in the pediatrpufaion have shown progressively
increased resistances to commonly prescribed ambivials like ampicillin,
trimethoprim-sulfamethoxazole (SMT-TMT), first geagon cephalosporins (CEF 1)
and fluoroquinolone®416

While the occurrence of recurrent infections andnditions requiring
prophylactic antibiotic therapy are established factors for increased resistan¢e®

susceptibility profiles vary widely across settingad over time>%2141921 Thjg



reinforces the need for studies describing locarafl according to age, bacterial
susceptibility and clinical severity to inform erripal antimicrobial choicé?

This study aims to describe the main uropathogsoisted in urine cultures of
children with less than five years of age, to assbsinges in antimicrobial resistance by
comparing two periods of time (almost ten yearsriamnd to propose oral empiric

therapy in a Tertiary Health Service in Recife, Bra



METHODS

Reports of urine cultures from children with lebart five years of age were
retrospectively reviewed in two periods of timearfr January 1999 to August 2001 and
from January to December 2008. This cross sectishaly was carried out at the
Instituto de Medicina Integral Professor Fernandyué&ira (IMIP), a general teaching
hospital with specialized pediatric nephrology ssvocated in Recife, northeast of

Brazil.

Urine specimens were collected by midstream catclramsurethral bladder
catheterization according to the hospital guidaindrine cultures with a growth of less
than 10 colony-forming units (CFU)/cthof a single pathogen, those with multiple
bacterial or fungal growth and those collected witBO days from the same patient
(except when the isolated micro-organism or thébaotic sensitivity pattern changed)
were excluded. Cultures were considered negativenwio growth was seen and

positive when there was a growth>10° CFU/cn? of a single pathogen.

Urine samples were processed in a non-automatedoliotogy laboratory.
Samples were placed in Cystine, Lactose, Elecedbgficient (CLED) and Sabouraud
agar for bacteria and fungi, respectively. Labasat@rocedures for microbial
identification and antimicrobial susceptibility b§irby-Bauer disk diffusion followed
national and international recommendatidt. Ciprofloxacin (CIPRO), nalidixic acid,
nitrofurantoin, gentamicin, amikacin, CEF | (cepithln), third-generation
cephalosporins (CEF 1l ceftriaxone / ceftazidim@MT-TMT, piperacillin-tazobactam

and meropenem were tested in the two study perBalsterial strains were considered



susceptible or resistant according to the sizeheir tinhibition zones". To describe
each antibiotic for coverage of susceptible uropgéms, fungi and non-tested isolates

were excluded and all others were grouped togétinerach period of time.

Epi-Info software v.3.5 was used for statisticaalgsis. Chi-square or Fisher's
exact test were used to compare categorical vagabhd results were considered
statistically significant whemp value was < 0.05. The study was approved by IMIP’s

Research Ethics Committee (Protocol Number 1338).



RESULTS

In the two study periods, a total of 4452 urine gke® from children under five
years of age were sent to the bacteriology laboratss 339 cultures were excluded
due to any of the reasons above mentioned in théhdde section, there were 4113
eligible cultures. The urine cultures came from 132%) children younger than 24
months (1139 male) and 1975 (48%) from childrendagé until 60 months (942
males). There were 18% (199/1139) positive urinmpas from male and 15%
(146/999) from female children younger than 24 rhenin children aged 24 until 60
months, there were 11% (101/942) positive urinetuces from males and 15%
(155/1033) from females (p = 0.004). The distribntof pathogens by age and gender

is shown in Table.1

In the two study periods, a total of 601/4113 (1%#he cultures were positive,
323 from the 1999/2001 period and 278 from 200®l¢te2). The most common
uropathogen in the two study periods vizasoli. The frequency and distribution of the
different micro-organisms isolated in 1999/2001 &2@D8 were respectivel\E. coli
(30% and 40.6%)Klebsiella spp. (27.2% and 24.5%R.aeruginosa (5.3% and 9.4%),
P.mirabilis (6.5% and 6.8%), other Gram negatives (10.2% a@); Gram positives
(10.2% and 6.8%) anfandida spp. (10.5% and 4%). When the two periods are
compared, the difference in distribution was stiaédly significant for E. coli, P.

aeruginosa andCandida spp. (Table 2).

Resistance rates of specific uropathogens in tlwepviods are shown in table

3. Within 10 yearsE. coli isolates showed an increased resistance to naliaixd from



24% in early 1999/2001 to 52% in 2008 (p <0.0019. dthange was observed in the
resistance to ciprofloxacin (4% and 15%, p = 0&&) SMT-TMT (78% and 69%, p =
0.14). Decreasing resistance was registered tofmitmtoin (20% and 8%, p = 0.014)
and CEF | (62% and 32%, p <0.001). StrainKkgbsiella spp. showed an increase in
resistance to nalidixic acid (16% and 48%, p <0)@0d ciprofloxacin (2% and 15%, p
= 0.015), but there was no variation in resistalwc€EF I, nitrofurantoin, SMT-TMT
and gentamicin. Isolates of. aeruginosa showed decreased resistance to
antipseudomonal third generation cephalosporirazifime (p <0.001) but no changes
in nitrofurantoin and ciprofloxacin (p = 0.58.mirabilis did not modify the resistance
to nalidixic acid, CEF |, CEF Il - ceftriaxone al@MT-TMT. Other Gram positive
isolates in both periods did not show any changessistance to SMT-TMT (p = 0.65)

and CEF | (p = 0.13).

Figure 1 shows the empiric coverage obtained wadtic antimicrobials in the
two study periods. According tn vitro sensitivity patterns of grouped bacterial
isolates, the use of SMT-TMT would only cover ardanthird of cases of UTI, with no
significant changes between the study periods. l@nother hand, both nalidixic acid
and ciprofloxacin coverage significantly decreasdtdle coverage by first generation
cephalosporin and nitrofurantoin increased betwberearlier and later study periods.
In the most recent period (2008), the highest antwmbial coverages would be reached
by ciprofloxacin (88%, CI95% = 83.4 to 91.6%) antrafurantoin (75%, CI95% =

68.6 to 80.5 %).



DISCUSSION

In this study of urine cultures from children widss than five years of age from
a tertiary hospital in northeast Brazil we foundittle. coli, as expected, was the
predominant pathogen. We found high rateKlebsiella spp. (around one in every four
positive cultures) and thd®. aeruginosa, P. mirabilis and Candida spp. were also
frequently isolated. We found high rates of antnolzal resistance in bacterial isolates
and these rates changed over time, leading tofisigmi modifications in the coverage

of antimicrobials commonly prescribed as empirerépy.

The prevalence d&. coli in urines from children aged less than five yeases
in some series between 54 and 88%%>*° Compared to these, in our study, albeit
predominantEk. coli relative frequency was low in both study perio86 é&nd 41%)
follow by Klebsiella spp (27 and 24%). This is more likely to be due to arer
representation of other agents in our series, ag previous studies excluded children
with urinary tract malformations (known to be asated to a wider myriad of
pathogens) and we did ndt>2°?12>% This effect seemed to be particularly important
in the case oKlebsiella spp., as we found this pathogen at least three timese mo
frequently than in the average of 7% in other sstfi*>** This comparatively higher
rate ofKlebsiella spp might also indicate that a good proportion of sasehealthcare-
associated infections were included in our stutiystalso affecting the patterns of

antimicrobial resistance we found.

Multidrug resistance to antibiotics is a public ltegproblem worldwide®,

While the early and appropriate treatment of infew is essential in improving



prognosis and reducing morbidity and mortafitythe overuse or improper use of
antimicrobials, especially empirically prescribedrodd-spectrum, prophylactic

antibiotic therapy are factors associated withéased bacterial resistaniée’2

We found high rates of antimicrobial resistancebatterial isolates and these
rates changed over time, when the two periods wemgpared. The resistancektoli
andKlebsiella spp. isolates to nalidixic acid increased two and ¢hi@d respectively,
reaching around 50% in 2008. Unlike in studies frdifferent settings where rates of

resistance to nalidixic acid remained low over tifrig?%

our findings are similar to
those from Central African Republic, where resistaaf isolates oEnter obacteriaecae
were monitored in adults and children with uncowgtied UTI and there was an
increase from 21 to 50% in resistance between 28%d 2006%°. The increased
resistance to nalidixic acid in Brazil could be doethe very common prescription of
nalidixic acid as empirical therapy for dysenteryJd’l, aggravated by self-medication,

as parents may easily purchase and give their rehildnprescribed treatment when

facing symptoms they judge as simifar

In the present study, although strainsEoéoli and Klebsiella spp. showed a
slightly decreased resistance to SMT-TMT, it reradimigh (above 60%) in the most
recent period (2008). Throughout the world, sinege | nineties, resistance of
uropathogens to SMT-TMT has been on the incr&8sg although these findings were
not uniform®. For instance, Praigt al in Israel, observed a decreasing resistance
(from 1991 to 1999) of strains d.coli and Klebsiella spp to SMT-TMP reaching
around 30% and 20% respectively in 1$890n the other hand, T-Hsergal (Taipei,
Taiwan) described increasing rates of resistanc®Md-TMT of E.coli andKlebsiella

pneumoniae to SMT-TMT, reaching 50 and 18% respectively in022005 2% In



previous Brazilian studies, Goldraich al (Porto Alegre), in febrile children under
twelve years of age, found statistically significaariations in three periods (1986-89,
1990-91, 1997) for the resistance patternEafoli to SMT-TMT, which remained
around 60% in 1997. Guidoni et al (Sao Paulo) comparing urine cultures from
children under the age of fifteen years, during6t2889 and 2004-2005, and observed
an increasing resistance from 36% to 5%%.ike in the case of nalidixic acid, the high
resistance rates to SMT-TMT in Brazil might be doea combination of widespread
use (protocols from the Ministry of Health place BNIMT as either the first or second
drug of choice for upper respiratory tract and amntract infections) and self-

medicatior?’%®

In the present study, strains@toli andKlebsiella spp. showed around 15% of
resistance to ciprofloxacin and a significant imsiaeg resistance &flebsiella spp when
comparing the two study periods. This increasedstaasce to ciprofloxacin among
Enterobacteriaceae has been described elsewhere, even though theafatesistance
varied enormously from 44% in Central African Rejimito only 2% in Swedei?®. In
our study, the resistance Bf aeruginosa to ciprofloxacin remained lower than 10%,
similarly to that found by others®®. While ciprofloxacin achieves high urinary
concentrations, its use in children with UTI must testricted to complicated cases
when there is no other oral effective antimicrobitdr the multi-resistant

uropathoger?*>*

In this study, isolates d.coli, Klebsiella spp andP.mirabilis showed resistance
rates higher than 30% to CEF I, although the sdrairE. coli showed a reduction of
resistance between the two study periods. Bereical observed a similar pattern of

evolution of resistance among ESBL non-produceerepiathogens®. Comparatively,



in Melbourne, Australia resistance to CEF | Hxoli isolates was around 23% in
children younger than 6 years On the other hand, we found that strain€ebli were
resistant to nitrofurantoin in less than 20% inhbstudy periods and this resistance
actually decreased over time (to around 8% in 200Bis finding is in accordance with

that observed by other investigat3f3

As far as antibiotic coverage is concerned, cippatin or nitrofurantoin would
cover most isolates, while CEF | or nalidixic acisbuld reach a coverage of only
around 55% and SMT-TMT would only cover 35% of &ebk. These resistance
patterns should be interpreted with caution. Thes@nt study focused on results of
urine cultures to assess trends in pathogen freguand antimicrobial resistance. As
the investigators were not able to obtain detadeda from patients to distinguish
community acquired from healthcare-associated fitfies nor to exclude children with
malformations, this is the main limitation of thistrospective study. Thus individual
decisions about empiric treatment should take exdoount the lower / higher risk

profile for resistance.

Notwithstanding, our results support the recommgadaf nitrofurantoin as a
possible empiric antimicrobial of choice for uncdiogted UTI in this setting, as the
use of ciprofloxacin should be restricted to comgtled cases due to its potential to
induce resistanc®. Nitrofurantoin is well absorbed from the gasttestinal tract but
reaches low plasma levels, thus its use for systamections is restricted. However, it
is excreted in urine and is very effective in ungtioated UTI >*. Although
nitrofurantoin is considered one of the drugs to reeommended for empirical
treatment, we emphasize that the most speciesmteus are generally resistant to

nitrofurantoin **. We also emphasize that urine cultures must béeatetl before



starting therapy in all cases and antibiotics d@dpisaccording to sensitivity patterns.
General trends of antimicrobial resistance showdnionitored at the local level as
important changes occur over time and can implghanges in empirical treatment
recommendations. Further prospective studies shaddress empiric antibiotic

coverage according to low / high risk assessmenefistance.
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Table 1 — Positive urine cultures and distributddmicrorganisms isolated by age

group and gender from 1999-2001 and 2008 periotd I8¢

Neonates and infants

Children > 24 <60 months

total Male Female total Male Female
n (%) 95%ClI n (%) 95% CI n (%) 95%ClI n (%) 95% Cl
Urine cultures
Total urine cultures 2138 1139 (100) 999 (100) 1975 942 (100) 10681
Positive culture (%) 345 199 (17.5)  15.3-19.8 146 (14.6) 12.5-17.0 256 101 (10.7)*  8.9-12.9  155(15.0)* 12.9-17.4
Microorganism isolated
GRAM NEGATIVE
« Escherichia coli 114 (33.0) 52 (26.1)*  20.2-32.8 62 (42.5)*  34.3%0. 96(37.5) 20(19.8)*  12.5-28.9 76 (49.0)*  49.957
- Klebsiella spp. 103 (29.0) 55(27.6)  21.5-34.4  48(32.9) 25.3-41.1 53(20.7) 19(18.8) 11.7-27.8  34(21.9)  15.7-29.3
« P.aeruginosa 21 (6.1) 15 (7.5) 4.3-12.1 6 (4.1) 15-8.7 22Y8.6 11 (10.9) 5.6-18.7 11 (7.1) 3.6-12.3
« Proteusmirabilis 21 (6.1) 16 (8.0) 4.7-12.7 5 (3.4) 1.1-7.8 19)7.4 14 (13.9) 7.8-22.2 5 (3.2)* 11-7.4
« Others 33(9.6) 19 (9.5) 5.8-14.5 14 (9.6) 5.3-15.6 288 13 (12.9)*  7.0-21.0 9 (5.8)* 2.7-10.7
GRAM POSITIVE 22 (6.4) 15 (7.5) 4.3-12.1 7 (4.8) 1.9-9.6 30(11.717 (16.8)*  10.1-25.6 13 (8.4)*  4.5-13.9
FUNGI
« Candida sp 31(8.9) 27(136)*  9.1-19.1 4 (2.7)* 0.8-8.7 B45) 7 (6.9) 2.8-13.8 7 (4.5) 1.8-9.1
Total of isolates 199 (100) 146 (100) 101 (100) 155 (100)

& IMIP = Instituto Medicina Integral Prafeor Fernando Figueira

* p<0.05 for theat#hce between the gender for the same age group



Table 2 —Positive urine cultures and distribution of miganisms isolated by two

periods (1999-2001 and 2008) at INIP

Urine cultures
Total urine cultures
Positive culture (%)

Microorganisms isolated
GRAM NEGATIVE

= Escherichia cali
Klebsiella spp.
P.aeruginosa
Proteus mirabilis
Others

GRAM POSITIVE

FUNGI
= Candida spp.

Total of isolates

1999 — 2001 2008 Total
n®) 95%IC n(%) 95%IC  n (%)
1622 (100) 2491 (100) 4113 (100)
323(19.9) 18-22 278 (11.2) 10-12.5 601 (14.6)
97 (30.0)* 25.1-35.4113 (40.6)* 34.8-46.7 210 (34.9)
88 (27.2) 22.5-325 68 (24.5) 19.5-30.0 156 (25.9)
17 (5.3)* 3.2-85 26 (9.4)* 6.2-13.4 43(7.2)
21(6.5) 4.2-99 19(6.8) 4.2-105 40 (6.7)
33(10.2) 7.2-142 22(7.9) 5.0-11.7 55(9.2)
33(10.2) 7.2-142 19(6.8) 4.2-105 52 (8.7)
34 (10.5)* 7.4-145 11 (4.0 2.0-7.0 45 (7.5)
323 (100) 278 (100) 601 (100)

& IMIP = Instituto Medicina Integral Professor Rando Figueira * p<0.05 for the difference betwtee two periods



Table 3 — Antimicrobial Resistance of urinary pas in children less than five years

in two periods (1999-2001 and 2008) at I§IP

Escherichia coli Klebsiella spp. P. aeruginosa Proteus mirabilis
1999-2001 2008 1999-2001 2008 1999-2001 2008 1999-2001 2008
Total 97 113 88 68 17 26 21 19
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Nalidixic acid 97 (23.7)* 112 (51.8)* 88 (15.9)*  65(47.7)* 17 (94.1) - 21(19) 18(16.7)
Amicacine 92 (16.3)* 112 (1.8)* 88(21.6) 68 (10.3) 16 (25.0)* 26 (3.8)* 21 (23.8)* 19 (0)*
CEE f 92 (61.9)* 108 (31.5)* 87 (64.4) 66 (59.0) 16 (100) - 21(42.9) 18(38.9)
cer nit 41(7.3) 33(21.2) 54 (48.1) 33 (57.6) 11 (36.4)* 25 (0)* 4 (25) 6 (0)
Ciprofloxacin 46 (4.3) 113 (15.0) 52 (1.9* 67 (14.9)* 5 (0) 26 (7.7) 8 (0) 18 (0)
Gentamicin 92 (29.3)* 109 (16.5)* 84 (47.6) 64 (28.0) 17 (47.1)* 26 (3.8)* 20 (30) 19 (15.8)
Meropenem 57 (0) 33 (0) 57 (1.8) 33 (0) 12 (0) 24 (0) 8 (12.5) 6 (0)
Nitrofurantoin 97 (19.6)* 112 (8.0)* 87 (45.9) 66 (39.4) 16 (100) 1 21(90.5) 19 (73.7)
Pip+ taZ 1 34 (2.9) - 33 (6.0) - 24 (0) - 6 (0)
sxT' 91 (78) 112 (68.8) 85(70.6) 67 (61.2) 16 (100) 26 (100) 21(61.9) 19 (31.6)

t CEF | Cephalothin, CEF Il ceftriaxone exceptPseudomonas ceftazidime, Pip + Taz Piperacillin/ tazobactam, SXT
trimethoprim/sulfamethoxazole; & IMIP = Institutoedicina Integral Professor Fernando Figueira; fedénces in antibiotic
resistance between the two periods p<0.05



=002

100% 95%

90% 28%
p<0.001 p<0.001

80% [ |
75%
T72%

0% p<0.001

60% 57%
o 55% o 57%

50%

40% 359 6%

30%

20%

10%

0%

SMT-TMT NALIDIXIC ACID CEFI NTF CIPRO

01999-2001 ©2008

Figure 1- Comparison of the coverage of urinary pathogeratsslof co-trimoxazole
(SMT-TMT), nalidixic acid, first generation cephafmrin (CEF I), nitrofurantoin
(NTF) and ciprofloxacin (CIPROR values show differences between the two study
periods.



VI. Consideracdes Finais

Apos avaliacdo do perfil de resisténdia vitro aos antimicrobianos dos
uropatégenos, foi verificada nos dois periodos dmd® (1999/2001 e 2008) um
aumento da resisténcia dacoli e daKlebsiella spp. ao acido nalidixico além da
persisténcia da resisténcia bacteriana ao sulfaamsbtb— trimetoprim e a cefalosporina
de primeira geracdo. O estudo foi realizado no INdB* ser um hospital de referéncia,
pode gerar um viés com um aumento da resisténsiamimicrobianos na populacao

estudada.

Estes achados sdo importantes para nortear addictiberapia empirica efetiva
para tratamento das ITU, uma vez que esta afeagd® geterminar hipertensao arterial

sistémica, cicatrizes renais e DRCT, quando ndadssadequadamente.

Baseados nos resultados das uroculturas realizad2608, a nitrofurantoina ou
o ciprofloxacino seriam efetivos em aproximadamdé@® das cepas isoladas, CEF |

ou &cido nalidixico em torno de 55% e SMT-TMP emaade 35%.

Estes resultados devem ser interpretados com aauteh vez que este estudo
avaliou retrospectivamente o resultado das uro@dfusem acesso a historia clinica
para determinar a presenca de fatores associads®lamento de micro-organismos

multirresistentes.

A mudanca no perfil de resisténcia aos antimicrodsadeve ser monitorada,
pois mudancas importantes foram observadas naosadltanos. Estudos prospectivos
devem ser realizados para acompanhar as mudancaeertib de resisténcia dos

uropatégenos em criangas. Isto pode auxiliar naepgiio do uso inadequado de



antibioticoterapia para tratamento da ITU, reduzipdovavelmente o aumento de sua

resisténcia e com isso evitar, de forma indired@arecimento de suas complicacdes.

Ressalta-se que a terapia empirica, baseada ens éadtemiolégicos, deve
sempre ser ajustada apoés resultado da urocultietada antes do inicio do tratamento

do paciente com ITU.
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VIII. Apéndices

Apéncide 1

UROPATOGENOS EM CRIANCAS MENORES DE CINCO ANOS: AERACAO
DO PERFIL DE RESISTENCIA NO PERIODO DE DEZ ANOS

LISTA DE CHECAGEM

Nome

Registrol | 1L

1.CRITERIOS DE INCLUSAO:

Todos os pacientes com idade entre zera.¢ | Sim 2.[ ] Ndo
cinco anos que coletaram urocultura

2.CRITERIOS DE EXCLUSAO:

Amostras repetidas do mesmo paciente 1.[ | Sim 2.[ ] Ndo
com intervalo de 30 dias com isolamento

do mesmo agente etiolégico

Urocultura com isolamento de Unico 1.[]sim 2.[ ]Nao
patégeno com contagem <>10FC/ cn?
ou crescimento polimicrobiano

independente da contagem de col6nias

3.CONCLUSAO

[ ] Elegivel [ ] N&o elegivel



Apéndice 2

ETIQUETA

FORMULARIO DA PESQUISA:

TITULO: “Uropatégenos em criangas menores de cinco anesagib do perfil de
resisténcia no periodo de dez anos.”

(Més, ano e nimero do formuléario)

Nmero do formulariof [ 1]

Pesquisador

Local
Data da coleta de dados / /
Data da 12. Revisao / / Data da Digitacao / /
Data da 22. Revisao / /
Data da 32. Revisao / /

|. CARACTERISTICAS BIOLOGICAS

Idade (mesed) |[ ] Sexo 1. ] Masculino 2. ] Feminino



ll. CARACTERISTICAS DE ORIGEM

Ambulatério de Pediatria Geral
Ambulatério de Nefrologia R
Hospital 3]
lll. SETOR DO HOSPITAL:

Enfermaria de Pediatria
UTI Pediatrica 4]
Oncologia Pediatrica
Unidade Renal 4]
Unidade Neonatal 5]
Emergéncia 6 |

IV. CARACTERISTICAS LABORATORIAIS:

Micro-organismo isolado:

Urocultura Positiva UFC/ ml {.]Sim 2[ ] N&o
50.000UFC/ ml
60.000UFC/m
70.000UFC/m
80.000UFC/ml

90.000UFC/ml

I I R I e I A I A

100.000UFC/ml



> 100.000UFC/ml

S6 semeio

VI. CARACTERISTICAS DO TESTE DE SENSIBILIDADE:

Ciprofloxacino
Acido nalidixico
Nitrofurantoina
Gentamicina
Amicacina
Oxacilina
Cefalotina
Ceftriaxona

Ceftazidime

Vancomicina

Sulfametoxazol — trimetoprim

Piperacilina — tazobactan

Meropeném

1[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel
1.[ ] Sensivel

1.[ ] Sensivel

4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente
4. ] Resistente

4. ] Resistente

3.1 N&o testado
3. ] N&o testado
3. ] N&o testado
3. ] N&o testado
3. ] N&o testado
3. ] N&o testado
3.1 N&o testado
3.1 N&o testado
3.1 N&o testado
3.1 N&o testado
3.1 N&o testado
3.1 N&o testado

3.] N&o testado



IX. Anexos

Instructions for Authors
Pediatric Nephrology

1 General

Pediatric Nephrology will consider the publication of any original manuscript that deals with either clinical
or laboratory investigations of relevance to the broad field of pediatric nephrology. Animal and in vitro
research will be considered as long as it is pertinent to normal or abnormal human renal biology.
Submission of manuscripts dealing with diverse topics and problems (normal and abnormal developmental
renal physiology, immunology, morphology, experimental renal disease, clinical nephrology etc.) is
encouraged. All manuscripts are subject to peer review.

2 Legal requirements

All manuscripts must be contributed solely to Pediatric Nephrology and not be under consideration for
publication elsewhere. All studies must be documented completely by reference to the literature and a
thorough description of the experimental methods. Substantive portions of any manuscript must not have
been published elsewhere except in abstract form.

Authors wishing to include figures or text passages that have already been published elsewhere are
required to obtain permission from the copyright owner(s) and to include evidence that such permission
has been granted when submitting their papers. Any material received without such evidence will be
assumed to originate from the authors.

A “Copyright Transfer Statement” must be signed by the corresponding author and accompany each
submission. The signatures of all contributing authors are required either on the Copyright form or on the
Consent of authorship form. Both forms are available online at springer.com/00467 or on our welcome
page at ManuscriptCentral.

Manuscripts submitted for publication must contain a statement to the effect that all human studies have
been approved by the appropriate ethics committee and have therefore been performed in accordance
with the ethical standards laid down in the 1964 Declaration of Helsinki. It should also be stated clearly in
the text that all persons gave their informed consent prior to their inclusion in the study. Details that might
disclose the identity of the subjects under study should be omitted. Masking of the eye region is not
considered adequate protection.



Studies involving animals must have the approval of the animal ethics committee of the institution and be
conducted in accordance with standards such as the NIH Guide to the Care and Use of Laboratory
Animals. The manuscript should contain a statement to this effect.

(o] springer.com/00467

3 Editorial procedure

Manuscripts must be written in English. Authors are urged to seek assistance if they are not writing in their
native language. Pediatric Nephrology is a signatory journal to the “Uniform Requirements for Manuscripts
submitted to Biomedical Journals” issued by the International Committee for Medical Journal Editors
(http://www.icmje.org).

m Rapid communications of high scientific importance are accepted for accelerated review and publication.
Clear concise reporting is highly desirable; figures should be avoided, if possible.

A manuscript not accepted as a Rapid communication may be considered for publication as an original
article.

m Brief reports of no more than 1500 words pertaining to clinical or laboratory topics will be considered for
publication. These submissions should be organized and prepared in the same manner as a full-length
manuscript but should cite no more than 12-15 references and contain no more than one figure or table.
m Editorial commentaries provide information and discussion on new findings and current questions.
Editorial Commentaries generally span 3-5 printed pages including possible figures and a list of
approximately 20 key references. However, exceptions will be accepted if worthwhile. One journal page is
equivalent to 2.5 double-spaced, typed, A4-size pages.

m Reviews provide a comprehensive overview of state-of-the-art knowledge in a defined area and
emphasize new questions, conceptions and future research directions. Reviews are generally limited to 8
printed pages, including figures, tables and references.

m Letters to the editors must be brief as possible and not contain more than one figure or table.

m Book reviews should be submitted to

John D. Mahan, M.D.

Department of Pediatrics

Division of Pediatric Nephrology

The Ohio State University COMPH

Columbus, OH 43205, USA

e-mail: MahanJ@pediatrics.ohio-state.edu



Fax: +1-614-7226132
4 Manuscript preparation

Manuscripts should be arranged in the following order: Title page, abstract, key words, introduction,
methods, results, discussion, acknowledgements, references, tables, figure legends, figures.

m Title page. The title should not exceed 90 characters and should not contain abbreviations. At the
discretion of the editors, an exception to this rule may be granted, in which case the abbreviation must be
defined in the first sentence of the abstract. The title page should contain the full names of all authors and
complete contact information of the corresponding author.

m Abstract. An abstract of no more than 200 words in length should accompany each manuscript,
describing precisely what was done, the results that were obtained, and the conclusions drawn. It must be
acceptable for use without revision by abstracting journals.

m Keywords. Five to seven key words, preferably terms not used in the title, should be supplied following
the abstract.

m Length of paper. Concise reporting is encouraged.

m Abbreviations, nomenclature, and symbols. Abbreviations should be defined at first mention in the
abstract and again in the main body of the text and used consistently thereafter. Generic names should be
indicated for all drugs; use of the proprietary name is permissible only when the generic name has been

used first.

m Measurement units. Laboratory values should be described in metric mass units. The international
system of units (Sl units) can be provided in parentheses immediately after metric units.

m Footnotes. Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lowercase letters (or asterisks for significance values and other stylistic data).

m References. References should be numbered consecutively in order of their appearance in the text and
listed in numerical order. Journal titles should be abbreviated according to the Index Medicus.

The list of references should only include works that are cited in the text and that have been published or
accepted for publication (“in press”). Personal communications or unpublished data cannot be included in
the reference list, but they should be mentioned in the text in parentheses including a date. Permission
must be submitted when citing a personal communication.

References with correct punctuation should be styled as follows:

Journals:

Halevy R, Smolkin V, Bykov S, Chervinsky L, Sakran W, Koren A (2004) Power Doppler ultrasonography
in the diagnosis of acute childhood pyelonephritis. Pediatr Nephrol 19:987-991

Books:



Grindley MF (1968) Manual of histologic and special staining techniques, 2nd edn. Blakiston, New York,
pp 47-48

A paper published online but not (yet) in print can be cited using the Digital Object Identifier (DOI). The
DOI should be added at the end of the reference in question.

Example: Davin JC, Merkus MP (2004) Levamisole in steroid-sensitive nephrotic syndrome of childhood:
the lost paradise? Pediatr Nephrol DOI 10.1007/s00467-004-1615-9

m lllustrations and tables. All figures and tables should be cited in the text and each numbered
consecutively throughout. Lowercase letters should be used to identify figure parts. If illustrations are
supplied with uppercase labeling, lowercase letters will still be used in the figure legends and citations.
Lettering should be large enough to

withstand any reduction necessary to conform to the journal format. Figures will be adjusted to match
either column width (8.6 cm) or page width (17.6 cm) or to be 13.1 cm in width with the legend at the side.

The maximum length is 23.6 cm including legend.

m Figure legends. Figure legends should be written on a separate page and should not be included in the
figure file. They must be brief, include any magnifications and not repeat information given in the text.

m Tables. Tables should have a title and a legend explaining any abbreviation used in that table. Footnotes
to tables should be indicated by superscript lowercase letters (or asterisks for significance values and

other statistical data).

m Color illustrations. Color illustrations will be accepted; however, publication will only be free of charge to
the authors if the use of color is scientifically justified.

5 Submission

All manuscripts must be submitted online. You may either use the link on the journal’s homepage or log

directly onto the site

http://mc.manuscriptcentral.com/pedneph

and upload your manuscript following the on-screen instructions.

Electronic submission substantially reduces editorial processing and shortens reviewing and overall
publication times. All manuscripts are subject to copy editing.

Assistance is available from the Pediatric Nephrology editorial offices:

Otto Mehls, M.D., Editor

Pamela Okun, Ph.D., Managing Editor

Division of Pediatric Nephrology



University Children’s Hospital

Im Neuenheimer Feld 150

69120 Heidelberg, Germany

e-mail: pediatric.nephrology@med.uni-heidelberg.de

Tel.: +49-6221-564503

Fax: +49-6221-564501

Michel Baum, M.D., Editor

Linda Bridges-Halcomb, Managing Editor

Division of Pediatric Nephrology

University of Texas Southwestern Medical Center

5323 Harry Hines Boulevard

Dallas, TX 75390-9063, USA

e-mail: pediatric-nephrology@utsouthwestern.edu

Tel.: +1-214-6483438

Fax: +1-214-6482034

m Text. To help you prepare your manuscript, Springer offers a template that can be used with Winword 7
(Windows 95), 97, 2000 and Word for Macintosh. The template is available via browser at
ftp://ftp.springer.de/pub/Word/journals.

m lllustrations. The preferred figure formats are EPS for vector graphics exported from a drawing program
and TIFF for halftone illustrations. EPS files must always contain a preview in TIFF of the figure. The file
name (one file for each figure) should include the figure numbers. Legends should not be included in the

figure file.

Scan resolution: Scanned line drawings should be digitized with a minimum resolution of 800 dpi relative to
the final figure size. For digital halftones, 300 dpi is usually sufficient.

Color illustrations: Store color illustrations as RGB (8 bits per channel) in TIFF format.

Vector graphics: Fonts used in the vector graphic must be included. Please do not draw with hairlines. The
minimum line width is 0.2 mm (i.e., 0.567pt) relative to the final size.

6 Open Choice Publication



In addition to the normal publication process (whereby an article is submitted to the journal and access to
that article is granted to customers who have purchased a subscription), Springer now provides an
alternative publishing option: Springer Open Choice, whereby articles receive all the benefits of a regular
subscription-based article but in addition are made available publicly through Springer’s online platform
SpringerLink. To publish via Springer Open Choice, upon acceptance please visit the link below to
complete the relevant order form and provide the required payment information. Payment must be
received in full before publication or articles will be published as regular subscription-model articles. We
regret that Springer Open Choice cannot be ordered for articles already published.

0 Springer Open Choice

7 Proofreading

Authors should make their proof corrections on a printout of the pdf file supplied, checking that the text is
complete and that all tables and figures have been included. After online publication, further changes can
only be made in the form of an Erratum, which will be hyperlinked to the article. The author is entitled to
formal corrections only. Substantial changes in content, e.g. new results, corrected values, title and
authorship are not allowed without approval of the responsible editor.

8 Free copies, Offprints

Two complimentary copies are supplied. Orders for offprints can be placed by returning the order form with
the corrected proofs.
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